Isolation and characterization of a 60-kilodalton glycoprotein esterase from liver microsomal membranes.
A glycoprotein having a subunit weight of approximately 60,000 was isolated from rabbit liver microsomes. It is a predominant component of the hepatic microsomal membrane and reacts rapidly with diisopropylphosphorofluoridate (DFP), resulting in the loss of enzymatic activity toward artificial substrates such as acyl esters of o-nitrophenols. Automated Edman degradation of this protein together with sequence analysis of peptides provided the NH2-terminal sequence of some 70 residues as follows: His-Pro-Ser- Ala-Pro-Pro-Val-Val-Asp-Thr-Val-Lys-Gly-Lys-Val- Leu-Gly-Lys-Phe-Val-Ser-Leu-Glu-Gly-Phe-Ala-Gln- Pro-Val-Ala-Val-Phe-Leu-Gly-Val-Pro-Phe-Ala-Lys- Pro-Pro-Leu-Gly-Ser-Leu-Arg-Phe-Ala-Pro-Pro-Gln- Pro-Ala-Glu-Ser-Trp-Ser-His-Val-Lys-Asn (CHO)- Thr-Thr-Ser-Tyr-Pro-Pro-Met-Cys-Ser-Ser. A carbohydrate attachment was identified at asparaginyl residue 61. The COOH-terminal peptide of the protein was isolated from two independent enzymatic digests, and its sequence was established as Arg-Glu-Thr-Glu-His-Ile-Glu-Leu. In order to isolate the DFP binding peptide, liver microsomes were labeled with [3H]DFP and the 60-kDa protein containing covalently bound DFP isolated in pure form. Following reduction and carboxymethylation, the DFP-labeled protein was fragmented with trypsin and the digest subjected to gel filtration. Digestion of the labeled peptide preparations with chymotrypsin followed by chromatography of the digest yielded two diisopropylphosphoryl (DIP) peptides. Automated Edman degradation of these peptides provided the following amino acid sequences: Gly-Glu-DIPSer- Ala-Gly-Gly-Gln-Ser-Val-Ser-Ile-Leu-Leu-Leu-Ser- Pro and Thr-Val-Ile-Gly-Asp-DIPHis-Gly-Asp-Glu-Ile-Phe. The active site serine peptide of the 60-kDa protein shows some 70% similarity to the active center region of choline esterases. While the postulated active histidyl residue in choline esterases has not been identified, it is proposed that the DFP binding histidine of the 60-kDa protein corresponds to His-438/440 of choline esterases.